Peptide conjugation at the 5'-end of oligodeoxynucleotides abrogates toll-like receptor 9-mediated immune stimulatory activity.
Bacterial and synthetic DNA containing unmethylated CpG motifs act as ligands of Toll-like receptor 9 (TLR9). Our earlier studies showed that 5'-accessibility of synthetic oligodeoxynucleotides containing CpG motif (ODN) is required for TLR9-mediated immune stimulatory activity. Blocking the 5'-end of ODN through conjugation to a variety of moieties reduces immune stimulatory activity (Bioconjugate Chem. 2002, 13, 966-974). In the present study, we conjugated a model peptide, a 28-amino-acid-long beta-amyloid peptide, to either the 5'- or the 3'-end of an ODN via C3 and C6 alkyl linkers. We compared the immune stimulatory activity of the resulting conjugates with that of a parent ODN without conjugation in TLR9-transfected cells, mouse spleen cell cultures, and in vivo in mice. ODN with the peptide conjugated at the 3'-end via C3 and C6 linkers had immune stimulatory activity similar to that of the parent ODN in both in vitro and in vivo in mice. On the contrary, conjugation of peptide at the 5'-end of the ODN significantly abrogated immune stimulatory activity. In conclusion, the results presented here demonstrate that peptide/protein conjugation to ODN is optimal at the 3'-end with either C3 or C6 linker and conjugation at the 5'-end leads to significant loss of TLR9-mediated immune stimulation.